s i t y of Minnesota, Minneapolis. (spon. by Robert A. Ulstrom.) We have observed t h e a s s o c i a t i o n of profound hypoglycemia and a n t e r i o r h y p o p i t u i t a r i s m i n f o u r newborns. A l l p r e s e n t e d w i t h hypoglycemia during t h e f i r s t 30 hours of l i f e , which reached l e v e l s l e s s than 10 mg.%. Rates of 20-30 mg./kg./min. of 20% d e x t r o s e were required t o m a i n t a i n g l u c o s e l e v e l s above 30 mg.%. A l l i n f a n t s were products of complicated pregnancies and d e l i v e r i e s and had APGAR s c o r e s of f i v e o r l e s s a t one and f i v e minutes Measurements of a n t e r i o r p i t u i t a r y f u n c t i o n i n c l u d i n g serum TSH, T4, ACTH, c o r t i s o l and growth hormone, i n a d d i t i o n t o metapyrone and cosyntropin s t i m u l a t i o n , revealed a n t e r i o r panhypop i t u i t a r i s m i n t h r e e i n f a n t s and i s o l a t e d ACTH d e f i c i e n c y i n t h e o t h e r . P o s t e r i o r p i t u i t a r y f u n c t i o n was normal i n a l l cases. Unresponsiveness of TSH t o i n t r a v e n o u s t h y r o t r o p i n r e l e a s i n g hormone (TRH) and normal serum p r o l a c t i n l e v e l s f u r t h e r support a n t e r i o r p i t u i t a r y d y s f u n c t i o n i n c o n t r a s t t o a hypothalamic e t i o l o g y . Autopsy on one i n f a n t revealed no a n t e r i o r p i t u i t a r y t i s s u e . The t h r e e s u r v i v i n g p a t i e n t s a r e a l l doing w e l l on a p p r o p r i a t e hormone replacement. Micropenis was p r e s e n t i n t h e one male and a l l i n f a n t s showed a widening of t h e midfacies. T h i s unappreciated cause of e a r l y n e o n a t a l hypoglycemia may b e r e l a t e d t o b i r t h hypoxia o r anatomic malformation of t h e ante r i o r p i t u i t a r y and i t s rudiments.
NEONATAL HYPOGLYCEMIA ASSOCIATED WITH ANTERIOR HYPOPITUITARISM. David R. Brown and David B. Klain Children's Health Center and Deot. of Peds. Univers i t y of Minnesota, Minneapolis. (spon. by Robert A. Ulstrom.)
We have observed t h e a s s o c i a t i o n of profound hypoglycemia and a n t e r i o r h y p o p i t u i t a r i s m i n f o u r newborns. A l l p r e s e n t e d w i t h hypoglycemia during t h e f i r s t 30 hours of l i f e , which reached l e v e l s l e s s than 10 mg.%. Rates of 20-30 mg./kg./min. of 20% d e x t r o s e were required t o m a i n t a i n g l u c o s e l e v e l s above 30 mg.%. A l l i n f a n t s were products of complicated pregnancies and d e l i v e r i e s and had APGAR s c o r e s of f i v e o r l e s s a t one and f i v e minutes Measurements of a n t e r i o r p i t u i t a r y f u n c t i o n i n c l u d i n g serum TSH, T4, ACTH, c o r t i s o l and growth hormone, i n a d d i t i o n t o metapyrone and cosyntropin s t i m u l a t i o n , revealed a n t e r i o r panhypop i t u i t a r i s m i n t h r e e i n f a n t s and i s o l a t e d ACTH d e f i c i e n c y i n t h e o t h e r . P o s t e r i o r p i t u i t a r y f u n c t i o n was normal i n a l l cases. Unresponsiveness of TSH t o i n t r a v e n o u s t h y r o t r o p i n r e l e a s i n g hormone (TRH) and normal serum p r o l a c t i n l e v e l s f u r t h e r support a n t e r i o r p i t u i t a r y d y s f u n c t i o n i n c o n t r a s t t o a hypothalamic e t i o l o g y . Autopsy on one i n f a n t revealed no a n t e r i o r p i t u i t a r y t i s s u e . The t h r e e s u r v i v i n g p a t i e n t s a r e a l l doing w e l l on a p p r o p r i a t e hormone replacement. Micropenis was p r e s e n t i n t h e one male and a l l i n f a n t s showed a widening of t h e midfacies. T h i s unappreciated cause of e a r l y n e o n a t a l hypoglycemia may b e r e l a t e d t o b i r t h hypoxia o r anatomic malformation of t h e ante r i o r p i t u i t a r y and i t s rudiments.
These may b e more s u s c e p t i b l t o e v e n t s a t b i r t h than p r e v i o u s l y a p p r e c i a t e d and consequently I t h i s system should b e more a g r e s s i v e l y evaluated i n newborns.
ANTIBODIES TO LUTEINIZING HORMONE I N A PATIENT TREAT-ED WITH GROWTH HORMONE. S. B u r s t e i n , F.A. Conte. S .L. Kaplan, and M.M. Grumbach. Dept. P e d i a t r i c s , Univ. of an Francisco, San Francisco, Ca. Many c l i n i c a l grade p r e p a r a t i o n s of hGH (human growth hormone) a r e contaminated w i t h hLH and hFSH. However, no evidence of a c l i n i c a l e f f e c t of such contamination has been d e s c r i b e d . We rep o r t t h e development of a n t i b o d i e s t o hLH i n a p a t i e n t t r e a t e d with hGH f o r i s o l a t e d G H d e f i c i e n c y .
J.C. was f i r s t i n v e s t i g a t e d f o r s h o r t s t a t u r e a t 7-11/12 y e a r s and G H therapy was begun a t 8-9/12 y e a r s f o r a d i a g n o s i s of i s ol a t e d GH d e f i c i e n c y . On LRF ( l u t e i n i z i n g hormone r e l e a s i n g f a c t o r t e s t i n g , t h e LH r o s e from 0 . 8 t o 1 . 2 ng/ml (LER 960); FSH respons s l s o was normal. At 11-11/12 y e a r s t h e p a t i e n t was s t i l l prepu~e r t a l w
i t h u n d e t e c t a b l e t e s t o s t e r o n e l e v e l s . A r e p e a t LRF t e s t revealed an "apparent" b a s a l plasma LH of 25.4 ng/ml. F u r t h e r ; t u d i e s i n d i c a t e d t h a t h i s serum had a n t i b o d i e s t o hLH which hav
> e r s i s t e d f o r over 2-112 y e a r s on growth hormone therapy without :he development of s i g n i f i c a n t G H a n t i b o d i e s . l 2 5 1 -h~ was bound :o h i s serum i n a d i s p l a c a b l e f a s h i o n ; hFSH and hTSH d i s p l a c e d :his t r a c e r only a t doses compatible w i t h contamination of t h e s e itandards by hLH. Radioiodinated hFSH, hTSH and hLH-a were n o t ound; t h e antibody i s d i r e c t e d a g a i n s t t h e LH-6 s u b u n i t . The i n d i n g c a p a c i t y of t h e serum and t h e e q u i l i b r i u m c o n s t a n t f o r he binding r e a c t i o n a r e s u f f i c i e n t l y g r e a t t o b e p h y s i o l o g i c a l l y I i g n i f i c a n t .
A V i r i l i z i n g A r e n o c o r t i c a l Tumor i n a Female I n f a n t : SteroidogenesidS I n Vivo and I n V i t r o . Lucienne A. Cahen, Dorothy B. V i l l e e , M. Linda Powers, and John F. C r i g l e r , Jr., Harvard Med. Sch., C h i l d r e n ' s Hosp. Med. Cen., Endocrine Division, Boston, Mass.
Normal a d r e n a l and a d r e n a l tumor c e l l s from a female i n f a n t w i t h a v i r i l i z i n g a d r e n a l tumor were grown i n t i s s u e c u l t u r e £01 a p e r i o d of 7 weeks w i t h and without ACTH (0.1 u n i t / m l ) . The c e l l s grew w e l l and continued t o produce s t e r o i d hormones, a s measured by radioimmunoassay of i n d i v i d u a l s t e r o i d s i n t h e cult u r e medium. Compared t o normal c e l l s , tumor c e l l s w i t h no ACTH added produced e q u i v a l e n t amounts of c o r t i s o l , 180H c o r t i c o s t e rone, and 180H d e o x y c o r t i c o s t e r o n e , b u t l e s s e r amounts of dehydrc epiandosterone (DHA), androstenedione (A), t e s t o s t e r o n e (T) and progesterone. Normal c e l l s exposed t o ACTH showed an i n c r e a s e i r a l l s t e r o i d s measured whereas ACTH-exposed tumor c e l l s showed ar -i n c r e a s e p r i n c i p a l l y i n DHA, c o n s i s t e n t w i t h a d e f i c i e n c y i n 3 b hydroxysteroid dehydrogenase. C o n c e n t r a t i o n s o f DHA, A and T i n t h e p a t i e n t ' s serum were e l e v a t e d b e f o r e t h e a d r e n a l tumor was removed. The r e l a t i v e c o n c e n t r a t i o n of t h e t h r e e androgens i n media of tumor c e l l s i n v i t r o resembled t h a t i n p a t i e n t ' s serum i n vivo. These s t u d i e s demonstrate t h a t both normal and tumor c e l l s of a d r e n a l can be maintained f o r a l o n g time i n v i t r o , t h a t they r e t a i n t h e i r a b i l i t y t o respond t o ACTH and t h a t they produce t h e i r c h a r a c t e r i s t i c s t e r o i d s . The tumor c e l l s appear t( have a 3 6 -h y d r o x y s t e r o i d dehydrogenase d e f i c i e n c y .
Supported by t h e N a t i o n a l Foundation, t h e Grant Foundation, and USPHS Grant RR00128, Div. Research Resources, NIH. STUDIES OF PLASMA CALCITONIN IN HYPOPITUITARISM AND HYPOTHYROIDISM. Dennis E. Carey, Kenneth Lee J o n e s , J a c q u e l i n e G . Parthemore, and Leonard J . Deftos. of C a l i f o r n i a San Dieno School of Medicine and San
-

Diego V A H o s p i t a l . Departments of P e d i a t r i c s and Medicine. La J o l l a , C a l i f o r n i a 92093
The
s e c r e t i o n of c a l c i t o n i n (CT) was s t u d i e d i n 1 7 c h i l d r e n , 10 w i t h h y p o p i t u i t a r i s m and 7 w i t h a g o i t r o u s hypothyroidism.
Plasma CT l e v e l s were measured by radioimmunoassay i n t h e b a s a l s t a t e and following i n f u s i o n of pentagast#n (0.5 pg/kg) and 10 minute i n f u s i o n s of calcium ( 2 . 3 mg/kg Ca a s CaCl ) . Of t h e 10 c h i l d r e n who have h y p o p i t u i t a r i s m , 5 were s t u d i e 3 b e f o r e and a f t e r one y e a r of human growth hormone (HGH) therapy and 5 were s t u d i e d b e f o r e treatment o n l y . Basal and peak response CT l e v e l : were e s s e n t i a l l y unchanged by HGH. I n t h e p a t i e n t s w i t h hypop i t u i t a r i s m , CT l e v e l s i n c r e a s e d from 41.9 ? 5.1 pg/ml t o a peak of 67.4 + 10 pg/ml a f t e r p e n t a g a s t r i n and from 38.8 t 5.2 pg/ml t o a peak of 107 + 14.9 pg/ml a f t e r calcium i n f u s i o n . I n t h e c r e t i n s , CT l e v e l s i n c r e a s e d from 33.8 ? 6.5 pg/ml t o 35.8 + 7 pg/ml following p e n t a g a s t r i n and from 31.4 + 5.9 pg/ml t o 40 + 4.9 pg/ml following calcium. Although b a s a l l e v e l s of CT seemed t o be lower i n c r e t i n s , t h e s e v a l u e s could n o t be r i g o rously v a l i d a t e d . The p a t i e n t s w i t h h y p o p i t u i t a r i s m had g r e a t e r 1 CT responses than t h e c r e t i n s , e s p e c i a l l y t o calcium i n f u s i o n .
These s t u d i e s suggest t h a t c h i l d r e n w i t h h y p o p i t u i t a r i s m have
a g r e a t e r CT response t o calcium i n f u s i o n than do normal a d u l t s and t h a t CT s e c r e t i o n i s abnormal i n p a t i e n t s with a t h y r e o t i c c r e t i n i s m .
ROWTH RETARDATION S . Castel I s , A. Brown, N. E. Dunn, and N. Muthukrishnan. Depts. ofology, SUNY, Downstate Med. C t r . , G'klyn, N.Y Eight s i c k l e c e l l p a t i e n t s , 9-15 y r . , with s e v e r e growth ret a r d a t i o n , r e t a r d e d bone age and delayed puberty had normal s e rum c o n c e n t r a t i o n s of T4,T3,PRL a f t e r chlorpromazine s t i m u l a t i o n , and normal adrenal f u n c t i o n s measured by c i r c a d i a n v a r i a t i o n of plasma c o r t i s o l , plasma c o r t i s o l during hypoglycemia, ACTH and metyrapone t e s t s . hGH response t o insulin-induced hypoglycemia was abnormally low in 4/8.
Four males and 3 females had e l evated plasma c o n c e n t r a t i o n s of LH and FSH; 4 males had low plasma t e s t o s t e r o n e and 3 females had low plasma e s t r a d i o l . The s e v e r e growth r e t a r d a t i o n seems t o r e s u l t from a primary gonadal hypofunction a s s o c i a t e d in some c a s e s with hGH d e f i c i e n c y .
E t h y l e s t r e n o l , a s y n t h e t i c androgen, was administered f o r one year a t 2 t o 4 rng d a i l y .
Range of growth r a t e before therapy was 1.2-4.9 cm/yr; during therapy was 3.6-15.6 cm/yr.
There waz no a c c e l e r a t i o n in bone age. No s i g n i f i c a n t changes in Hgb., Hct., r e t i c u l o c y t e count and f e t a l Hgb occurred. A s t r i k i n g f i n d i n g was a c o n s i s t e n t i n c r e a s e in red c e l l mass measured by 51Cr tagging of the RBC.
There was a tendency towards a f u r t h e r shortening of an a l r e a d y s h o r t 5 1~r RBC s u r v i v a l in 4/6. There were no c o n s i s t e n t changes in an a l r e a d y very low plasma 5 9~e disappearance r a t e . E t h y l e s t r e n o l , was found t o s t i m u l a t e growth without a c c e l e r a t i n g bone maturation, and t o i n c r e a s e rec c e l l mass without prolonging red c e l l s u r v i v a l . Supported by N I H Grant RR-318
The p e r i p h e r a l Aetaholisn of TI, has heen notcd t o h~ a l t e r e d i n a number of non-thvroiclal i l l n e s s e s . The known r e l a t i o n s l~i p of thyroid hormones and oxvRen consumption led t o t h e s e s t u d i e s i n v e s t i g a t i n p the e f f e c t s of hvnoxia on nerinllcrnl 7-t.taholi5n o r TI,. TI,,T2, rT? and TT. 11 l e v e l s were c!rtcrmine<! in n a t i e n t s !lit!> s t a t u s a s t l~m a t i c o s and c v a n o t i c Ilenrt , l i s r , n 4~, nnne nf r.!'lnr WPrr c a c h e c t i c o r malnor~risl,rd. 'lean renul t s ( + S r ' ' ) ? r r tabulated '~eln!il 1.77t.l.h There &-as 3 s i a n i f i c a n t d e c r e a s e i n T 7 l e v e l s wit!^ a s i p n i f ic a n t i n c r c a 7 e i n rT7 i n the p a t i e n t ? ~. i t h r'ironic h v~o x i n . i'ven hvnoxia of s h o r t d u r a t i o n raused a s i g n i f i c a n t i n c r e a s e i n rT7. T4 l e v e l s were a l s o lower i n t h e c'lrnnic hvpoxic proun. These d a t a a r e s i m i l a r t o the f i n r l i n~s ohtatner? drlrinp c a t n h n l i c nont h y r o i d a l i l l n e s s e s . Tbese a l t e r a t i o n s i n t!i-rroirl Fllnction t c n t s nav r e f l e c t an afiantive nllenonenon a t tile c e l l u l a r l e v e l , i . e . , a ~r o t e c t i v e mechanism vhich ran d i v e r t T q t o r T 7 , o r convernelv, a s d u r i n g cold exposure, can i n c r e a s e nrnductinn of T?. Tn l i p h t of t h e s e d a t a c o r r e l a t i n p hvnnxia and Chvrnid hormones. t h e suoq e s t i o n s t h a t t h e low t h v r o i d f u n c t i o n l e v e l s i n 'lnS i n f a n t s mav be e t i o l o s i c a l l v r e l a t e d t o R?S mav need t o he r e e v a l u a t e d .
